Different requirements for early and late phases of azurophilic granule-phagosome fusion.
Phagocytosis and killing of microorganisms are complex processes that involve tightly regulated membrane traffic events. Because many signaling molecules associate with membrane rafts and because these structures can be found on azurophilic granules, we decided to investigate raft recruitment and the signaling requirements for azurophilic granule secretion during phagosome maturation. At the site of phagocytosis of immunoglobulin G-opsonized prey in human neutrophils, we found that early secretion of azurophilic granules was both raft- and calcium-dependent. Subsequently, rafts at the phagocytic site were internalized with the prey. At the fully formed phagosome, the fusion of azurophilic granules was no longer dependent on rafts or calcium. These findings were found to be true also when using Streptococcus pyogenes bacteria as prey, and depletion of calcium affected the kinetics of bacterial intracellular survival. These findings suggest that the mechanisms for delivery of azurophilic content to nascent and sealed phagosomes, respectively, differ in their dependence on calcium and membrane rafts.